Negative regulation of hepatic fat mass and obesity associated (Fto) gene expression by insulin.
To investigate the role of glucose and insulin in the regulation of hepatic fat mass and obesity associated (Fto) gene expression and the role of hepatic Fto in the regulation of gluconeogenic gene expression. To determine the effect of hyperglycemia on hepatic Fto expression, levels of Fto mRNA in liver were compared between normoglycemic/normoinsulinemic, hypereglycemic/hyperinsulinemic, and hyperglycemic/hypoinsulinemic mice. To determine the direct effect of insulin on Fto expression, levels of Fto, glucose-6-phosphatase (G6pase), and phosphoenolpyruvate carboxykinase (Pepck) mRNA levels were compared between control and insulin-treated mouse liver tissues cultured ex vivo and immortalized mouse hepatocytes AML12. To determine the role of Fto in the regulation of gluconeogenic gene expression, we examined the effect of enhanced Fto expression on G6pase and Pepck mRNA levels in AML12 cells. Fto mRNA levels were significantly reduced in hyperglycemic/hyperinsulinemic mice compared to normoglycemic/normoinsulinemic mice, while they were indistinguishable between hyperglycemic/hypoinsulinemic mice and normoglycemic/normoinsulinemic mice. Insulin treatment reduced Fto, G6pase, and Pepck mRNA levels compared to control vehicle treatment in both ex vivo cultured mouse liver tissues and AML12 cells. Enhanced Fto expression significantly increased G6pase and Pepck mRNA level in AML12 cells. Our findings support the hypothesis that hepatic Fto participates in the maintenance of glucose homeostasis possibly by mediating the inhibitory effect of glucose and insulin on gluconeogenic gene expression in liver. It is further suggested that impairments in nutritional and hormonal regulation of hepatic Fto expression may lead to impairments in glycemic control in diabetes.